pressure to give the residue (384 g), which was dissolved in H 2 O and then extracted with ether. The ether layer (77 g) was suspended in 80% MeOH and partitioned with hexane-benzene (1 : 1). The 80% MeOH layer (33 g) was chromatographed on a silica gel (Fuji Silysia, PSQ 100B, 100 mm) column (9ϫ22.5 cm) eluting with CHCl 3 -MeOH (97 : 3→90 : 10) to afford 24 fractions. Each fraction was subjected to preparative HPLC to afford 1 (p-hydroxybenzoic acid) 6a) (43.0 mg), 2 (p-hydroxyphenylethanol) 6b) (12.9 mg), 3 (vanylglycol) 7) (7.1 mg), 4 (p-coumaric acid) 6c) (123.5 mg), 6 (esculetin) 6d) ( Sugar Identification Aspalalinin (25) (12 mg) was refluxed with FeCl 3 21) (107 mg) in water (3 ml) for 5 h. After filtration the filtrate was passed through a column packed with Amberlite IRA-120-Amberlite IR-60E (1 : 1) (40 ml). The water eluate was concentrated under reduced pressure. The residue was derived to thiazolidine derivative 22) with Dcysteine methyl ester · HCl (3 mg) in pyridine (30 ml) at 65°C for 60 min. To the reaction mixture, hexamethyldisilazanetrimethyl silyl chloride (9 : 1) (30 ml) was added. The supernatant was subjected to GC (Column, Supelco SPB X-Ray Analysis Crystallographic data obtained by Xray analysis are shown in Table 1 . All measurements were made on a Rigaku AFC7R diffractometer with graphite monochromated CuKa radiation and a rotating anode generator. The structure was solved by direct methods 23) and expanded using Fourier techniques. 24) Non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined using the riding model.
Estrogen ELISA Assay ECOLOGIENA ® Estrogen (E1/E2/E3) ELISA kit (96 wells) was purchased from Japan EnviroChemicals Ltd. (Osaka, Japan). Each sample (100 mg) was dissolved in 1 ml of 10% MeOH, and graded concentrations of 17b-estradiol (E2; 0, 0.05, 0.15, 0.5, 3.0 mg/l in 10% MeOH) were used as standards. The absorbance was measured at 450 nm using a micro plate reader MPR-A4i II (TOSOH Co., Tokyo), and generated a standard curve by 4-parameter logistic fitting. The estrogenic activity of the sample was calculated from the standard curve.
RESULTS AND DISCUSSION
The MeOH extract of Aspalathus linearis was dissolved in water and extracted with ether. The ether layer was suspended in 80% MeOH and partitioned with hexane-benzene (1 : 1). The water layer was passed through a porous polymer gel Diaion HP-20 column, and water, 50% MeOH, and MeOH eluates obtained. Estrogenic activity was detected in the 80% MeOH layer, 50% MeOH eluate, and MeOH eluate in the estrogen ELISA assay as described below. These fractions were separated by preparative HPLC to afford 24 known compounds (1-24) and aspalalinin, (25), see Fig. 1 . The hydrolysis of this glycoside by ferric chloride gave Dglucose and D-arabinose, which were identified by gas chromatographic analysis of their thiazolidine derivatives. 21, 22) The absolute structure of aspalalinin was determined on the basis of X-ray crystallographic analysis (Fig. 3. ) These data led us to assign the structure of aspalalinin to be 25.
Each fraction and compound were assessed for its estrogenic activity using an ECOLOGIENA ® Estrogen (E1/E2/ E3) ELISA kit (96 wells). Before separation in detail, 8 fractions were examined for their activity and the activity was shown in 50% MeOH eluate, MeOH eluate, and 80% MeOH layer ( Table 2 ). The positive compounds (genistein and resveratrol) were used. Table 3 shows that compound 24 has high activity approximately equal to that of genistein. Although both dihydrochalcones, 24 (nothofagin) and 23 (aspalathin), are the major constituents of Aspalathus linearis, 14, 25) the estrogenic activity of 23 was less than half that of 24. This indicates that the hydroxyl group at C-3Ј reduces its estrogenic activity. Aspalalinin (25) is a dihydrochalcone linked A-to B-ring through an ether bond, but it has low activity because its construction is changed from the normal type dihydrochalcone such as northofagin and phloretin (2Ј,4,4Ј,6Ј-tetrahydroxydihydrochalcone) which are known to have an estrogenic activity. 26) Compounds 12, 15, and 22 had moderate activity, and these flavones or flavanone are glycosylated in the A-ring. Compared with 11 or 14, the glycosylation in the A-ring is not affected and an additional hydroxylation in the B-ring is more important to the estrogenic activity. Compounds 15, 12, 24 were presented in high levels in Aspalathus linearis, and were obtained from the 50% MeOH or MeOH eluate. Thus, these compounds were responsible for the estrogenic activity in such fractions. The results suggest that Aspalathus linearis may has health benefits due to its mild estrogenic activity. Bis(bibenzyl) type compounds, which are macrocyclic compounds having intermolecular ether linkages, were reported in liverwort. 27) To the best of our knowledge, aspalalinin is the first cyclic dihydrochalcone possessing an intramolecular ether linkage. 
